Tissue specific expression of suicide genes delivered by nanoparticles inhibits gastric carcinoma growth.
Developing an efficient and safe strategy to introduce a therapeutic gene into targeting cells in vivo is a key issue in cancer gene therapy nowadays. Novel non-viral gene carriers, such as nanoparticles, have been shown to be able to deliver DNA into cancer cells efficiently. Suicide gene therapy has been demonstrated to be effective in inhibiting tumor growth, however, the lack of tumor specificity limits its application in clinic. Developing a targeting system for suicide gene is an attractive strategy in cancer gene therapy. In this study, the CMV enhancer and carcinoembryonic antigen (CEA) promoter was fused to a chimeric suicide gene yCDglyTK. This construct was delivered into SGC7901 gastric cancer cells using calcium phosphate nanoparticles (CPNPs). The expression of yCDglyTK in SGC7901 cells was confirmed by RT-PCR and western blot. Immunofluorescence experiments showed that yCDglyTK is only expressed in CEA-positive cancer cells, but not in CEA-negative cells. The expression of yCDglyTK induced cancer cell death following the addition of the prodrug 5-FC, and also elicit "bystander effect" to kill the neighboring cells. Intratumoral injection of CPNP-yCDglyTK complex followed by administration of 5-FC produced marked regression in gastric cancer xenografts. Taken together, our study suggests that the combination of calcium phosphate nanoparticles and suicide gene therapy represents a novel approach for targeting gastric cancer gene therapy.